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Highlights

Most studies dealing with the impact of September 11, 2001 events are limited by
reliance on recall of individuals about their behaviors before and after the events. To understand
the consequences of significant, unexpected events, it is useful to have baseline information for
the purpose of comparison. Fortunately, the National Household Survey on Drug Abuse
(NHSDA) can provide this kind of information on substance use and mental health problems for
New Y ork City and areas nearby.

This report examines the potential effects of the September 11 events on substance use
and substance abuse treatment, mental health problems and treatment, and religiosity in the New
Y ork area using data from the 2000 and 2001 NHSDAs. The primary focus is on two specific
areas. New York City (NYC) and the New Y ork Consolidated Metropolitan Statistical Area (NY
CMSA). For comparison purposes, the report also looks at trends in a composite of several other
Consolidated Metropolitan Statistical Areas (C-CMSA) consisting of the cities and surrounding
areas of Los Angeles, Chicago, and Detroit. Of interest is whether the events of September 11
were associated with changes in the prevalence of substance use or mental health problemsin
these areas. Because the terrorist acts occurred just prior to the beginning of the fourth quarter
of 2001, data collected in the first three quarters of 2001 can be combined and compared with
data collected in the fourth quarter. To account for any seasonal effects on these within-year
comparisons, the 2000 NHSDA is aso used for comparison since the survey in 2000 was almost
identical to the one fielded in 2001. Analyses were done by age and gender.

In general, relatively few significant changes were observed in problematic behavior
following September 11. It isimportant to note, however, that the post-September 11 data were
collected from October through December 2001. It is possible that there may be alag effect in
which behavioral influences are not apparent until a greater amount of time has passed.
Highlights of findings are reported below.

Illicit Drug, Alcohol, and Cigarette Use

Among youths aged 12 to 17 in NY C, an increase was noted in the rate of past month
nonmedical psychotherapeutic use between quarters 1 through 3 and quarter 4 in 2001,
based on the comparison of this trend in 2001 with the observed trend during 2000.

Inthe NY CMSA, the rate of past month use of marijuana by males aged 12 or older
almost doubled between the first three quarters of 2001 and the fourth quarter.



The overall prevalence of past month alcohol use and the quantity of alcohol consumed
did not change following September 11in NYC.

A decrease following September 11 was observed in NY C in the number of days youths
aged 12 to 17 consumed five or more drinks.

Anincrease was observed in the NY CMSA in the prevalence rate for alcohol use among
persons aged 18 or older during the fourth quarter of 2001 compared with the first three
quarters.

In the C-CM SA, the prevalence of alcohol use decreased from the first three quarters of
2001 to the fourth quarter among youths.

Cigarette use among all persons aged 12 or older living in NY C and the NY CMSA did
not change following September 11.

Among youths aged 12 to 17 in the C-CM SA, the prevalence of past month cigarette use
was significantly lower during the fourth quarter of 2001 compared with the first three
quarters.

The mean number of days female smokers used cigarettes increased after September 11
inthe C-CMSA.

Substance Abuse Treatment Utilization

InNYC and the NY CMSA, there were no changes in reporting of past month, past year,
or current substance abuse treatment utilization among persons aged 12 or older
following September 11, 2001.

For youths aged 12 to 17 from the C-CM SA, past year substance abuse treatment was
lower in the fourth quarter than in the first three quarters of 2001.

Compared with the pattern observed during 2000 (an increase from the first three
guartersto the fourth quarter), youthsin the C-CM SA showed significant decreasesin
current, past month, and past year substance abuse treatment from the first three quarters
to the fourth quarter of 2001.



Mental Health Problems and Treatment Utilization

INNYC, the NY CMSA, and the C-CM SA there were no statistically significant
increases or decreases following September 11 in the proportion of adults classified with
distress or adisorder.

For adults aged 18 or older in NY C, the mean number of disorder symptoms among
persons with disorders was lower in the fourth quarter of 2001 compared with the first
three quarters of the same year. No differences between the first three quarters and the
fourth quarter were found in reporting of number of symptoms associated with mental
disorders or distress for adults from the NY CMSA or the C-CM SA.

For ages 12 and older in NYC, the NY CMSA, and the C-CM SA there were no changes
in the reported use of mental health treatment when the period before October 1 was
compared with the period after October 1 in 2001.

Among youthsin NYC and the NY CMSA, the proportion reporting past year treatment
was sightly higher in the fourth quarter of 2001 than in the first three quarters of 2001.
While this was not a statistically significant shift, it was a significantly different pattern
than was observed in 2000, when the rate was higher in the first three quarters than in the
fourth quarter.

Religiosity

The percentage of the population aged 12 or older living in NYC, the NY CMSA, or the
C-CMSA reporting that religion is “very important” in their lives did not differ between
the first three quarters of 2001 and the fourth quarter of 2001.






1. Introduction

1.1 Background

How a person’s behavior changes following a major traumatic event, such as a natural
disaster or aterrorist attack, has been examined in anumber of studies. These include the 1995
Oklahoma City bombing that killed 168 people (North et al., 1999); Hurricane Andrew, which
killed 60 people and led to the evacuation of 2 million from their south Florida homesin 1992
(Perilla, Norris, & Lavizzo, 2002); and the 1994 Northridge earthquake near Los Angeles, which
killed 57 people, injured 9,000, and displaced 20,000 from their homes (McMillen, North, &
Smith, 2000). Research efforts have primarily centered on examining the development of
posttraumatic stress disorder (PTSD) among individuals who have been directly impacted by a
major traumatic event. PTSD may develop in the weeks and months following a traumatic event
and is primarily diagnosed on the basis of reliving the traumatic episode, avoiding situations or
people that may be reminders of the event, and developing arousal symptoms (e.g., difficulty
sleeping, exaggerated startle response, and hypervigilance). Findings from arecently released
study show a higher than expected prevalence of PTSD and depression among Manhattan
residents 6 to 8 weeks following the September 11, 2001 terrorist attacks on the Pentagon and
New York’s World Trade Center (National Institute on Drug Abuse [NIDA], 2002).

However, PTSD may not be the only problem to appear in reaction to a traumatic event.
Substance use and other mental health problems may have increased since the September 11
attacks. Recent research has suggested that PTSD rarely occurs in isolation, with the most
frequent comorbid diagnoses being depression and substance use disorders (McFarlane, 1998;
North et al., 1999). Individuals may experience increased stress, which in turn may lead to
self-medication with various licit and illicit drugs. Chronic stress can have such effects as
impaired memory, increased craving, relapse to substance abuse, depression, anxiety, and sleep
difficulties.

The September 11 attacks may have broad and far-reaching implications. Some people
feel additional stress because of the loss of life and the possibility of future attacks, which may
increase the incidence of PTSD and negative coping behaviors, such as substance abuse. Health
care providers and government officials may experience these consequences as an increased
need for mental health and substance abuse services. Increased sales of anti-anxiety drugs,
antidepressants, and sleep aids were reported following the Oklahoma City bombing (North et
al., 1999). A recent survey of offices responsible for substance abuse servicesin the 50 States
and the Nation’s 10 largest cities found that 23 States and 6 cities reported an increase in the
demand for alcohol and drug treatment services since September 11 (National Center on
Addiction and Substance Abuse at Columbia University, 2002). A random telephone survey of
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988 Manhattan residents, conducted in late October and early November 2001 following the
attacks, found that about one in every four respondents (28.8 percent) had increased alcohal,
cigarette, or marijuana use since the attacks (Vlahov et a., 2002). A second study conducted 1
to 2 months following the attacks found the prevalence of probable PTSD was significantly
higher in the New Y ork City metropolitan area than in Washington, DC, other major
metropolitan areas, and the rest of the country. However, overall distress levels across the
country were within normal ranges (Schlenger et al., 2002).

However, the findings of these studies of the impact of September 11 events are limited
by reliance on the recall of individuals about their behaviors before and after the events. To
understand the consequences of significant, unexpected events, it isimportant to have
information about behaviors both before and after the event. Fortunately, the National
Household Survey on Drug Abuse (NHSDA) can provide this kind of information on substance
use, mental health problems, treatment for mental health and substance abuse problems, and
other relevant behaviors for New York City (NY C) and the New Y ork Consolidated
Metropolitan Statistical Area (NY CMSA).

The NHSDA, which is supported by the Substance Abuse and Mental Health Services
Administration (SAMHSA), is the primary source of information on the prevalence and
incidence of substance use and abuse in the United States. A version of the survey isfielded
every year, and the survey collects information during the entire calendar year. 1n 1999, the
NHSDA was expanded to include a sample of respondents from every State. The eight largest
States, including New Y ork, have the largest samples—on average about 3,600 respondents each
year.

Because of this design, the NHSDA can shed new light on how substance use and mental
health may have been affected by the terrorist attacks on September 11. Thisdisaster occurred
near the end of the third quarter of data collection in the NHSDA. By that date, the survey had
completed approximately 2,600 interviewsinthe NY CMSA. The results from those interviews
can be compared with information obtained from interviews conducted during the fourth quarter.
Before the events occurred, the project planned to interview 800 personsin the NY CMSA
during the fourth quarter. The fourth quarter sample was increased to 1,400 respondents after
September 11 to support comparisons with the findings from the first part of the year. Itisaso
possible to compare information from the 2001 NHSDA with information collected in the 2000
NHSDA. Among other things, this comparison provides a basis for adjusting the 2001 data for
seasonal effects.



1.2 Summary of the NHSDA Methodology

Conducted by the Federal government since 1971, the NHSDA collects data by
administering questionnaires to a representative sample of the population through face-to-face
interviews at their place of residence. This section briefly describes the survey methodology. A
more complete description is provided in Appendix A.

The NHSDA collects information from residents of households, noninstitutional group
guarters (e.g., shelters, rooming houses, dormitories), and civilians living on military bases.
Persons excluded from the survey include homeless people who do not use shelters, active
military personnel, and residents of institutional group quarters, such asjails and hospitals.

Since 1999, the NHSDA has been carried out using a computer-assisted interviewing
(CAI) methodology. The survey uses a combination of computer-assisted personal interviewing
(CAPI) conducted by the interviewer and audio computer-assisted self-interviewing (ACASI).
Use of ACASI isdesigned to increase the privacy of the interview and seems to increase the
level of honesty in the reporting of illicit drug use and other sensitive behaviors.

Both the 2000 and 2001 samples employed a 50-State design with an independent,
multistage area probability sample for each of the States and the District of Columbia. The eight
States with the largest populations (which together account for 48 percent of the total U.S.
population aged 12 or older) were designated as large sample States (California, Florida, Illinois,
Michigan, New Y ork, Ohio, Pennsylvania, and Texas). For these States, the design provided a
sample large enough to support direct State estimates. For the remaining 42 States and the
District of Columbia, smaller, but adequate, samples were selected to support State estimates
using small area estimation (SAE) techniques. The design also oversamples youth and young
adults so that each State's sample is approximately equally distributed among three major age
categories: 12—17 years, 18-25 years, and 26 years or older. To enhance the precision of trend
measurements, half the first-stage sampling units, or area segments, in each survey are included
in the subsequent survey. However, al households included in the sample each year are new.

The geographic areas discussed in the report include NY C, the NY CMSA, and the
combined CM SAs of Los Angeles, Detroit, and Chicago, hereafter referred to as the C-CM SA.
Figure 1 isamap showing the New Y ork areas included in the study. Inthe 2001 NHSDA, the
NYC samplesizewas 1,688. The NY CMSA sample, which includesNY C, was 4,113. The
C-CMSA samplewas 6,132. Table 1 shows the distribution of the sample by quarter and year.
Table 2 provides a distribution of the sample by age and by areafor the years 2000 and 2001.
For details on the NY C sample, the NY CMSA sample, and the C-CM SA sample, see
Appendix B.



Figurel New York City and the New York Consolidated Metropolitan Statistical Area (CM SA)
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Tablel Sample Sizesfor New York City and Selected Geographic Areas, by Quarter:
2000 and 2001

Geographic Area
Year/Quarter NYC NY CMSA C-CMSA
2000
Quarter 1 414 942 1,740
Quarter 2 389 1,028 1,747
Quarter 3 282 905 1,949
Quarter 4 282 657 1,502
Total 1,367 3,532 6,938
2001
Quarter 1 363 869 1,521
Quarter 2 364 960 1,347
Quarter 3 320 846 1,596
Quarter 4 641 1,438 1,668
Tota 1,688 4,113 6,132

NYC = New York City.
NY CMSA = New Y ork Consolidated Metropolitan Statistical Area.
C-CMSA = Combined Consolidated Metropolitan Statistical Areas of Los Angeles, Detroit, and Chicago.

Source: SAMHSA, Office of Applied Studies, National Household Survey on Drug Abuse, 2000 and 2001.

Table2 Sample Sizesfor New York City and Selected Geographic Areas, by Age Group
and Time Period: 2000 and 2001

Geographic Area
Year/Time Period Age Group NYC NY CMSA C-CMSA
2000
Quarters 1-3 12to 17 337 1,039 2,059
18 or older 748 1,836 3,377
Quarter 4 12to 17 81 244 642
18 or older 201 413 860
2001
Quarters 1-3 12to 17 349 962 1,447
18 or older 698 1,713 3,017
Quarter 4 12to 17 221 514 563
18 or older 420 924 1,105

NYC = New York City.
NY CMSA = New Y ork Consolidated Metropolitan Statistical Area.
C-CMSA = Combined Consolidated Metropolitan Statistical Areas of Los Angeles, Detroit, and Chicago.

Source: SAMHSA, Office of Applied Studies, National Household Survey on Drug Abuse, 2000 and 2001.



1.3 Format of Report and Explanation of Tables

The following chapters compare specific aspects of behavior associated with substance
use and mental health within and between geographical areas. The topic areas include substance
use and treatment (Chapter 2), mental health problems and treatment (Chapter 3), and religiosity
(Chapter 4). Data on some measures are available only for the year 2001 because the survey did
not collect them in 2000. The appendices contain technical details about the survey
methodology, the geographical areas, statistical methods and limitations of the data, mental
health treatment variable specifications, and detailed prevalence and standard error tables.

The text, figures, and tables present preval ence measures for each topic by geographic
area. The estimatesfor illicit drug, alcohol, and cigarette use are discussed in terms of past
month use as well as frequency of use (e.g., among smokers, the mean number of days cigarettes
were smoked during the past month) and quantity of use (e.g., among drinkers, the mean number
of drinks consumed per day during the past month). For discussions of substance abuse
treatment, estimates center on current, past month, and past year service utilization, while mental
health treatment focuses on past year service utilization. The section on mental health problems
focuses on the prevalence of psychological distress and treatment. The section on religiosity
addresses the perceived importance of religion for respondents. Statistical methods and
limitations of the data are described in Appendix C. Information about construction of distress
and disorder variables is discussed in Appendix D. Figures are shown in the text to highlight key
findings, and detailed tables are shown in Appendix E.

Datafor illicit drug, alcohol, and cigarette use; substance abuse treatment; mental health
treatment; and religiosity are generally presented for persons aged 12 or older or aged 18 or
older. When warranted, prevalence estimates for persons aged 12 to 17 are discussed. The
discussion of mental health problems, however, islimited to those aged 18 or older because this
information was not collected from youths aged 12 to 17. Gender differences are a'so
summarized across these topics when justified.

The reporting of resultsis based on statistical hypothesis testing that focuses on the
comparison of estimates from the first three quarters of 2001 with estimates from the fourth
guarter of 2001. These simple trend analyses are done for each of the three areas of interest
(NYC,NY CMSA, and C-CMSA). Statistically significant results are indicated with an “&’ on
TablesE.1to E.15in Appendix E. A second set of tests incorporated the 2000 data and
assessed whether the trend within 2001 was different from the trend that had been observed in
2000. These tests provide a crude seasonal adjustment for the pre- versus post-September 11
comparison. Significant results for the seasonally adjusted tests are indicated with a“b” on
TablesE.1to E.15. A third set of tests assessed whether the trendsin NY C and the NY CMSA
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were different from the trendsin the C-CMSA. Significant results for these tests are indicated
withan“a’ on TablesE.16 to E.25. A final test that comparestrendsin NY C and the NY
CMSA with trends in the C-CM SA with a seasonal adjustment was also done (“b” on Tables

E.16 to E.25), but these tests are not discussed in the report. Details of these comparisons and
statistical tests are provided in Appendix C.
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2. Substance Use and Treatment

This section describes trends iniillicit drug, alcohol, and cigarette use during the past
month as well as current, past month, and past year substance abuse treatment prior to and after
September 11. Figure 1, shown earlier, highlightsthe NY C and the NY CMSA areas that are
discussed.

2.1 lllicit Drug Use

The NHSDA collects information on the use of awide variety of illicit and licit drugs
taken for nonmedical reasons. The survey obtains data on recency and frequency of drug use. In
addition to examining the general prevalence of illicit drug use before and after September 11,
this report focuses specifically on the use of marijuana and psychotherapeutic drugs because the
number of usersis sufficient to support analyses of changesin prevalence rates. In addition, the
frequency of marijuana use is explored. Psychotherapeutics include pain relievers, tranquilizers,
sedatives, and stimulants. These categories include drugs that can be obtained through
prescription or illegally but are, in any case, used for nonmedical purposes. Over-the-counter
drugs that might be similar, or drugs used under a physician’s direction are excluded from these
analyses.

For persons aged 12 or older in NY C, reports of past month use of any illicit drug,
marijuana, or psychotherapeutics did not change significantly during the course of 2001, nor
were there any changes in the number of days marijuana users reported using this substance.
Among youths aged 12 to 17 in NY C, an increase was noted in the rate of past month
nonmedical psychotherapeutic use between quarters 1 through 3 and quarter 4in 2001 (1.1
percent vs. 1.8 percent), based on the comparison of thistrend in 2001 with the observed trend
during 2000.

Aswas the case with NY C, there were no changes in the rates of illicit drug use in the
NY CMSA after the terrorist attacks among persons aged 12 or older. However, there were
some shiftsin rates and frequency of use when the data were analyzed by gender. Among males
in 2001, the prevalence rate of past month marijuana use increased from 5.1 percent in the first
three quarters of the year to 9.3 percent in the fourth quarter (Figure 2). Thistrend was also
significantly different than the trend for males during 2000 (5.2 percent during quarters 1
through 3 vs. 4.7 percent in quarter 4). Among females, the frequency of past month marijuana
use dropped from 9.4 days to 5.3 days during 2001.
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Figure2 Percentagesof Males Aged 12 or Older Reporting Past Month Marijuana Use,
by Time Period and Geographic Area: 2000 and 2001
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Source: SAMHSA, Office of Applied Studies, National Household Survey on Drug Abuse, 2000 and 2001.

In the C-CM SA, there were no significant changes overall in the prevalence of past
month use of any illicit drug, marijuana, or psychotherapeutics during 2001, nor were there any
changesin the frequency of marijuana use, either with or without a seasonal adjustment. Among
persons aged 18 or older, however, the rate of marijuana use increased significantly between
guarters 1 through 3 (5.0 percent) and quarter 4 (6.9 percent) in 2001.
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When the NY CMSA trends were compared with the C-CM SA trends, no significant
differences were observed in trends in the rates of past month use of any illicit drug, marijuana,
or psychotherapeutics in 2001. Disaggregating by gender showed some differences. Inthe NY
CMSA, the decrease in the rate of past month psychotherapeutics use by females from the first
three quarters of 2001 (2.4 percent) to the fourth quarter (1.0 percent) was significantly different
from the increase observed in the C-CM SA during the same time period (2.1 percent to 3.5
percent). Likewise, the decrease in the frequency of past month marijuana use among femalesin
theNY CMSA (9.4 daysvs. 5.3 days) differed from the increase noted in the C-CMSA (9.7
daysvs. 14.6 days) during 2001.

2.2 Alcohol Use

The NHSDA asks respondents about their use of alcohol during the past month as well as
the frequency and quantity of their alcohol use. The frequency and quantity of use are measured
by the mean number of days past month drinkers consumed five or more drinks on the same
occasion, while the quantity of alcohol used is measured by the mean number of drinks
consumed per day. The events of September 11 seem to have had limited impact on acohol use
despite press reports of unusually heavy crowds at barsin NY C.

During the course of 2001, there were no significant changes in the prevalence of past
month alcohol use among persons aged 12 or older in NYC. No changes were observed in the
number of drinks per day consumed or the mean number of days people had five or more drinks.
Analyses by age, however, showed some differences. Among youths aged 12 to 17 in NYC who
were current drinkers, the mean number of days five or more drinks were consumed declined
between the first three quarters of 2001 (3.0 days) to the fourth quarter of the same year (0.7

days).

Inthe NY CMSA, the rates of past month alcohol use increased among persons aged 18
or older during 2001, rising from 51.4 percent in the first three quarters to 58.0 percent in the
fourth (Figure 3). Among males, there was a small increase during 2001 in the mean number of
binge days among past month drinkers, from 2.1 daysto 2.4 days, which was significantly
different than the decline seen during 2000, from 2.0 daysto 1.2 days. A similar pattern was
observed for malesin NY C, although the difference was not statistically significant (Figure 4).

In the C-CMSA in 2001, past month alcohol use among youths declined from 16.2

percent in the first three quarters of the year to 12.3 percent in the fourth quarter. No other
changesin alcohol use were observed in the C-CM SA during 2001.
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Figure3 Percentages of Persons Aged 18 or Older Reporting Past Month Alcohol Use, by
Time Period and Geographic Area: 2000 and 2001
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When the NY CM SA was compared with the C-CMSA, no significant differences were
observed in trends in the mean number of drinks per day or the number of days people had five
or more drinks among all persons aged 12 or older in 2001. Among persons aged 12 or older,
the increase in past month alcohol use, observed between the first three quarters of 2001 and the
fourth quarter inthe NY CMSA (48.0 percent vs. 53.7 percent) was significantly different than
the declinein the C-CMSA (50.1 percent vs. 47.8 percent) during thistime period. Similar
findings were observed among males aged 12 or older and persons aged 18 or ol der.
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Figure4 Mean Number of Days Consumed Five or More Drinks Among Males Aged 12
or Older Who WereDrinkersin the Past Month, by Time Period and
Geographic Region: 2000 and 2001
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2.3 CigaretteUse

The NHSDA contains a number of questions about the use of cigarettes and other
tobacco products. This section describes cigarette use during the month prior to the interview
and the intensity of use as measured by the mean number of days users reported they smoked
during that period. Assuming cigarette smokers might use cigarettes to attempt to reduce
tension, differencesin cigarette use could be one response to the events of September 11.
However, the results of these analyses show few significant differences, and findings are
somewhat conflicting.

17



InNYC andthe NY CMSA, the rates of past month cigarette use remained stable
throughout the course of 2001 among persons aged 12 or older, as did the mean number of days
past month smokers reported using cigarettes. However, among femalesin NY C, there was a
significant difference in the trend during 2001 and the trend during 2000. From the first three
guarters of 2000 to the fourth quarter of 2000, there was an increase from 16.5 percent to 31.0
percent in prevalencerate. In 2001, the rate for femalesin NY C declined from 22.0 percent in
the first three quarters to 15.3 percent in the fourth. Similarly, among femalesinthe NY CMSA,
there was a significant difference in the trends during 2001 and 2000. There was an increase
from 17.8 percent to 27.7 percent from the first three quarters of 2000 to the fourth quarter of
2000. In 2001, the rate for females declined slightly, from 21.4 percent in the first three quarters
to 19.8 percent in the fourth (Figure 5).

For the C-CM SA, past month cigarette use was significantly lower among youths aged
12 to 17 in the fourth quarter of 2001 (6.9 percent) compared with the first three quarters of the
same year (10.8 percent). During 2001, the mean number of days females aged 12 and older in
the C-CM SA smoked during the past month increased from 22.6 days in the first three quarters
to 25.3 days in the fourth quarter.

There were no significant differences observed in trends in the rates of past month
cigarette smoking or the mean number of days smokers reported using cigarettes when the NY
CMSA trends were compared to the C-CM SA trends.

2.4 Substance Abuse Treatment Utilization

The NHSDA asks respondents aged 12 or older about their substance abuse treatment
utilization. Estimates described in this chapter refer to treatment received to reduce or stop drug
or alcohol use, or for medical problems associated with the use of drugs or alcohol. For the
purposes of this chapter, "treatment” is defined as any treatment received at any location, such as
a hospital, rehabilitation facility (outpatient or inpatient), mental health center, emergency room,
private doctor's office, self-help group, or prison/jail. Measures include utilization during the
past month or past year. If individuals received substance abuse treatment during the past year,
they were asked whether they were currently in treatment. This section describes reported
substance abuse treatment utilization before and after September 11.

InNYC and the NY CMSA, there were no changes in reporting of past month, past year,
or current substance abuse treatment utilization among persons aged 12 or older following
September 11, 2001.

For youths aged 12 to 17 from the C-CM SA, past year substance abuse treatment was
lower in the fourth quarter (0.4 percent) than in the first three quarters (2.1 percent) of 2001.
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Y ouths al so showed significant decreases in current, past month and past year substance abuse
treatment from the first three quarters to the fourth quarter of 2001 compared with the same time
periods in 2000, during which treatment utilization increased.

Figure5 Percentagesof Females Aged 12 or Older Reporting Past Month Cigar ette Use,
by Time Period and Geographic Area: 2000 and 2001
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Comparisons of trends during 2001 for the NY CMSA with trendsin the C-CMSA
showed one significant difference. Past year substance abuse treatment among youths aged 12 to
17 inthe NY CMSA showed an increase from the first three quarters to the fourth quarter (1.0
percent vs. 1.5 percent) of 2001, while past year substance abuse treatment among youthsin the
C-CMSA decreased from the first three quarters to the fourth quarter (2.1 percent vs. 0.4
percent) in 2001.
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3. Mental Health Problems

The NHSDA asks all persons aged 18 or older a series of questions relating to their
mental health status and the extent to which mental health problems interfere with their ability to
function. Because these questions were first asked in the 2001 NHSDA, no comparisons with
2000 are possible. The questionnaire is designed to identify persons with mental illness, and the
guestions focus on symptoms indicative of distress. Respondents are asked how often they
experienced certain distress symptoms during the one month in the past 12 months when they
were at their worst emotionally. The distress symptoms include feeling unusually tired, so
nervous that nothing could calm them down, restless, or depressed and whether they felt
hopeless, that they were worthless, or that everything was an effort. These questions also
address the symptoms of avariety of mental disorders, but the questionnaire is not constructed to
make specific diagnoses.

Because the mental health questions ask about problems within the past 12 months,
detection of shiftsin prevalence from one quarter to the next is difficult. Thereis substantial
overlap in the reference periods reflected by estimates based on the respondents in the first three
guarters and estimates from respondents in the fourth quarter.

INNYC, the NY CMSA, and the C-CM SA there were no statistically significant
increases or decreases following September 11 in the proportion of adults classified with distress
or adisorder. For adults aged 18 or older from NY C, the mean number of disorder symptoms
among persons with disorders was lower in the fourth quarter of 2001 (1.9) compared with the
first three quarters of the same year (2.6). No differences between the first three quarters and the
fourth quarter of 2001 were found in reporting of number of symptoms associated with mental
disorders or distress for adults fromthe NY CMSA or the C-CMSA.

Questions about use of mental health treatment services, which also reflect a past 12
month reference period, were included in both the 2000 and the 2001 NHSDAs for all persons
aged 12 or older. For ages 12 and older in NYC, the NY CMSA, and the C-CM SA there were
no changes in the reported use of mental health treatment when the period before October 1 was
compared with the period after October 1in 2001. Furthermore, there were no significant
differences in trends in these areas when 2000 trends were compared with 2001 trends, and the
trend in the NY CMSA was similar to the trend in the C-CMSA. These results held for both
males and females.
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Among youthsin NY C, the proportion reporting past year treatment was slightly higher
in the fourth quarter of 2001 than in the first three quarters of 2001 (16.1 percent vs. 13.8
percent). While this was not a statistically significant shift, it was a significantly different pattern
than was observed in 2000, when the rate was 12.9 percent in the first three quarters and 4.9
percent in the fourth quarter. A similar result was observed inthe NY CMSA.
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4. Religious Beliefs

The NHSDA includes several gquestions about the importance of religion in the life of the
respondent. Assuming religion might become more important to individuals during times of
stress, the responses to a question asking whether religion is“very important” in the
respondent’ s life were compared for the period prior to September 11 and after the terrorist
attacks.

Contrary to expectations, the percentage of the population reporting that religion was

“very important” in their life did not differ between the first three quarters of 2001 and the fourth
quarter for persons aged 12 or older living in NY C, the NY CMSA, or the C-CMSA.
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Appendix A
Description of the Survey

A.1l  SampleDesign

The 2000 and 2001 NHSDA sample designs were part of a coordinated 5-year sample
design that will provide estimates for all 50 States plus the District of Columbiafor the years
1999 through 2003. The coordinated design facilitates 50 percent overlap in first-stage sampling
units between each 2 successive years.

For the 5-year 50-State design, eight States were designated as large sample States
(Cadlifornia, Florida, Illinois, Michigan, New Y ork, Ohio, Pennsylvania, and Texas), with
samples large enough to support direct State estimates. For the remaining 42 States and the
District of Columbia, smaller, but adequate, samples were selected to support State estimates
using small area estimation (SAE) techniques.

States were first stratified into atotal of 900 field interviewer (FI) regions (48 regionsin
each large sample State and 12 regions in each small sample State). These regions were
contiguous geographic areas designed to yield the same number of interviews on average.
Within FI regions, adjacent Census blocks were combined to form the first-stage sampling units,
called area segments. A total of 96 segments per FI region were selected with probability
proportional to population size in order to support the 5-year sample and any supplemental
studies that SAMHSA may chooseto field. Eight sample segments per Fl region were fielded
during the 2000 survey year. Of these, four segments were retained in the 2001 year and four
new segments were added, bringing the number of segments per Fl region back to eight.

These sampled segments were allocated equally into four separate samples, one for each
3-month period during the year, so that the survey is essentially continuousin thefield. In each
of these area segments, alisting of all addresses was made, from which a sample of addresses
was selected. In these sample units (which can be either households or units within group
guarters), sample persons were randomly selected using an automated screening procedure
programmed in a handheld computer carried by the interviewers. Y ouths aged 12 to 17 and
young adults aged 18 to 25 were oversampled at this stage. Targeted sample sizes for youths
aged 12 to 17 in 2000 and 2001 were 25,000 and 22,500, respectively. Targeted samplesizesin
both years for both groups, the young adults aged 18 to 25 and those aged 26 or older, were
22,500 in both years. Thus, the total targeted sample sizes were 70,000 and 67,500 in 2000 and
2001, respectively.
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The survey covers (a) residents of households living in houses/townhouses, apartments,
condominiums, and so on; (b) residents living in noninstitutional group quarters, such as
shelters, rooming/boarding houses, college dormitories, migratory workers' camps, and halfway
houses; and (c) civilians living on military bases. Although the survey covers these types of
units (they are given a nonzero probability of selection), sample sizes of most specific groups are
too small to provide separate estimates. Persons excluded from the survey include homeless
people who do not use shelters, active military personnel, and residents of institutional group
guarters, such as correctiona facilities, nursing homes, mental institutions, and hospitals.

A.2 Data Collection Methodology

The data collection method used in the NHSDA involves in-person interviews with
sample persons, incorporating procedures that would be likely to increase respondents’
cooperation and willingness to report honestly about their illicit drug use behavior.
Confidentiality is stressed in all written and verbal communications with potential respondents,
respondents names are not collected with the data, and computer-assisted interviewing (CAl),
including audio computer-assisted self-interviewing (ACASI), is used to provide a private and
confidential setting to complete the interview.

Introductory letters are sent to sampled addresses, followed by an interviewer visit. A
5-minute screening procedure conducted using a handheld computer involves listing all
household members along with their basic demographic data. The computer uses the
demographic data in a preprogrammed selection algorithm to select up to two sample persons,
depending on the composition of the household. This selection processis designed to provide
the necessary sample sizes for the specified population age groupings.

Interviewers attempt to conduct the NHSDA interview immediately with each selected
person in the household. The interviewer asks the selected respondent to identify a private area
in the home away from other household members to conduct the interview. Theinterview
averages about an hour and includes a combination of computer-assisted personal interviewing
(CAPI) and ACASI. Theinterview beginsin CAPI mode with the FI reading the questions from
the computer screen and entering the respondent’ s replies into the computer. The interview then
transitions to the ACASI mode for the sensitive questions. In this mode, the respondent can read
the questions silently on the computer screen and/or listen to the questions through headphones
and enter his or her responses directly into the computer. At the conclusion of the ACAS
section, the interview returns to the CAPI mode, with the interviewer completing the
guestionnaire.
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No personal identifying information is captured in the CAl record for the respondent. At
the end of the day when an interviewer has completed one or more interviews, he or she
transmits the datato RTI in Research Triangle Park, NC, viatelephone.

A.3 DataProcessing

Interviewers initiate nightly data transmissions of interview data and call records on days
when they work. Computers at RTI direct the information to araw datafile that consists of one
record for each completed interview. Even though much editing and consistency checking is
done by the CAIl program during the interview, additional, more complex edits and consistency
checks are completed at RT1. Resolution of most inconsistencies and missing data is done using
machine editing routines developed specifically for the CAl instrument. Cases are retained only
if the respondent provided data on lifetime use of cigarettes and at |east nine other substances.

A.3.1 Statistical Imputation

For some key variables that still have missing values after the application of editing,
statistical imputation is used to replace missing data with appropriate response codes.

Considerable changes in the imputation procedures used in prior NHSDAs were
introduced beginning with the 1999 CAIl sample. Three types of statistical imputation
procedures are used: (@) a standard unweighted sequential hot-deck imputation, (b) aunivariate
combination of weighted regression imputation and a random nearest neighbor hot-deck
imputation (which could be viewed as a univariate predictive mean neighborhood method), and
(c) acombination of weighted regression and a random nearest neighbor hot-deck imputation
using a neighborhood where imputation is accomplished on several response variables at once
(which could be viewed as a multivariate predictive mean neighborhood method). Because the
primary demographic variables (e.g., age, gender, race/ethnicity, employment, and education)
are imputed first, few variables are available for model-based imputation. Moreover, most
demographic variables have very few missing values. Hence, unweighted sequential hot deck is
used to impute missing values for demographic variables. The demographic variables can then
be used as covariates in models for drug use measures. These models aso include other drug
use variables as covariates. For example, the model for cocaine use includes cigarette, alcohoal,
and marijuana use as covariates. The univariate predictive mean neighborhood method is used
as an intermediate imputation procedure for recency of use, 12-month frequency of use, 30-day
frequency of use, and 30-day binge drinking frequency for all drugs where these variables occur.
The final imputed values for these variables are determined using multivariate predictive mean
neighborhoods. The final imputed values for age at first use for all drugs and age at first daily
cigarette use are determined using univariate predictive mean neighborhoods.
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Hot-deck imputation involves the replacement of a missing value with avalid code taken
from another respondent who is“similar” and has complete data. Responding and
nonresponding units are sorted together by a variable or collection of variables closely related to
the variable of interest Y. For sequential hot-deck imputation, amissing value of Y is replaced
by the nearest responding value preceding it in the sequence. With random nearest neighbor
hot-deck imputation, the missing value of Y is replaced by a responding value from a donor
randomly selected from a set of potential donors close to the unit with the missing value
according to some distance metric. The predictive mean neighborhood imputation involves
determining a predicted mean using a model, such as a linear regression or logistic regression,
depending on the response variable, where the models incorporate the design weights. In the
univariate case, the neighborhood of potential donorsis determined by calculating the relative
distance between the predicted mean for an item nonrespondent and the predicted mean for each
potential donor and choosing those within asmall preset value (thisis the “ distance metric”).
The pool of donorsis further restricted to satisfy logical constraints whenever necessary (e.g.,
age at first crack use must not be younger than age at first cocaine use). Whenever possible,
more than one response variable was considered at atime. Inthat (multivariate) case, the
Mahalanobis distance across a vector of several response variables predicted meansis
calculated between a given item nonrespondent and each candidate donor. The k smallest
Mahalanobis distances, say 30, determine the neighborhood of candidate donors, and the
nonrespondent’s missing values in this vector are replaced by those of the randomly selected
donor. A respondent may only be missing some of the responses within this vector of response
variables; in that case, only the missing values were replaced, and donors were restricted to be
logically consistent with the response variables that were not missing.

Although statistical imputation could not proceed separately within each State due to
insufficient pools of donors, information about the State of residence of each respondent is
incorporated in the modeling and hot-deck steps. For most drugs, respondents were separated
into three State usage categories for each drug depending on the response variable of interest;
respondents from States with high usage of a given drug were placed in one category,
respondents from medium usage States into another, and the remainder into athird category.
This categorical “State rank” variable was used as one set of covariates in the imputation
models. In addition, eligible donors for each item nonrespondent were restricted to be of the
same State usage category (the same “ State rank”) as the item nonrespondent.

A.3.2 Development of Analysis Weights
The general approach to developing and calibrating analysis weights involved devel oping
design-based weights, d,, asthe inverse of the selection probabilities of the households and

persons. Adjustment factors, a,(A), were then applied to the design-based weights to adjust for
nonresponse, to control for extreme weights when necessary, and to poststratify to known
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population control totals. In view of the importance of State-level estimates with the new
50-State design, it was necessary to control for amuch larger number of known population
totals. Several other modifications to the general weight adjustment strategy used in prior
NHSDASs were a so implemented for the first time beginning with the 1999 CAI sample.

Weight adjustments were based on a generalization of Deville and Sarndal’ s (1992) logit
model. This generalized exponential model (GEM) (Folsom & Singh, 2000) incorporates
unit-specific bounds (¢, uy), kes, for the adjustment factor a (1) asfollows:

0, (u,— cp) + uc,— L) exp (Akxkll)

ak(k) = ;
(u,-c;) + (¢, 0,) exp (4, x,A)

where ¢, are prespecified centering constants, such that

<< ucand A= (U~ 09/ (U-cd(c- ).

Thevariables(,, c,, and u, are user-specified bounds, and 4 is the column vector of p model
parameters corresponding to the p covariates X. The A-parameters are estimated by solving

'\] x,daM) - T =0,

N

where T .. denotes control totals that could be either nonrandom, asis generally the case with
poststratification, or random, as is generally the case for nonresponse adjustment.

The final weights w, = d.a (1) minimize the distance function A(w,d) defined as

Aowd) ) %{(ak - 1)log %k j’f + (u,- a) log a"}
\ G k% U= Ck

This general approach was used at severa stages of the weight adjustment process including
(a) adjustment of household weights for nonresponse at the screener level, (b) poststratification
of household weights to meet population controls for various demographic groups by State,
(c) adjustment of household weights for extremes, (d) poststratification of selected person
weights, (e) adjustment of person weights for nonresponse at the questionnaire level,
(f) poststratification of person weights, and (g) adjustment of person weights for extremes.

Every effort was made to include as many relevant State-specific covariates (typically

defined by demographic domains within States) as possible in the multivariate models used to
calibrate the weights (nonresponse adjustment and poststratification steps). Because further
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subdivision of State samples by demographic covariates often produced small cell sample sizes,
it was not possible to retain all State-specific covariates and still estimate the necessary model
parameters with reasonable precision. Therefore, a hierarchical structure was used in grouping
States with covariates defined at the national level, at the Census division level within the
Nation, at the State group within the Census division, and, whenever possible, at the State level.
In every case, the controls for total population within States and the five age groups within States
were maintained. Census control totals by age and race were required for the civilian,
noninstitutionalized population of each State. Published Census projections (U.S. Bureau of the
Census, 2000) reflected the total residential population (which includes military and
ingtitutionalized). The 1990 Census 5 percent public use micro datafile (U.S. Bureau of the
Census, 1992) was used to distribute the State residential population into two groups, and then
the method of raking-ratio adjustment was used to get the desired domain-level counts such that
they respect both the State-level residential population counts and the national-level civilian and
noncivilian counts for each domain. Thiswas done for the midpoint of each NHSDA data
collection period (i.e., quarter) such that counts aggregated over the quarters correspond to the
annual counts.

Several other enhancements to the weighting procedures were aso implemented starting
in 1999. The control of extreme weights through winsorization was incorporated into the
calibration processes. Winsorization truncates extreme values at prespecified levels and
distributes the trimmed portions of weights to the nontruncated cases; this process was carried
out using the GEM model discussed above. A step was added to poststratify the household-level
weights to obtain Census-consistent estimates based on the household rosters from all screened
households; these household roster—based estimates then provided the control totals needed to
calibrate the respondent pair weights for subsequent planned analyses. An additional step
poststratified the selected person sample to conform with the adjusted roster estimates. The final
step in poststratification related the respondent person sample to external Census data (defined
within State whenever possible, as discussed above).

A.3.3 Standardization of Weightsto I mprove Estimates of Change

The NHSDA isacross-sectional survey. Households and individuals are included in the
sample only once. Asthe sample composition varies between time periods, estimates may
fluctuate.

For example, assume smoking by malesis higher than by females. If the weighted
proportion of malesin the sampleis higher in Period 1 than in Period 2, then estimates of the
difference in the prevalence of smoking may be higher in favor of Period 1 than they would
otherwise be. Hence, sampling variability may lead to lossin precision in estimates of change.
Thus, survey weights were standardized to improve the precision of the estimates of change.
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Standardization was applied with respect to the 10 groups defined by the five age groups (12-17,
18-25, 2634, 3549, and 50+) and gender. This procedure yielded weighted counts of each of
these 10 groups that were constant across the periods compared (i.e., combined quarters 1 to 3
and quarter 4 in 2000 and 2001). Table B.2 in Appendix B provides the aforementioned
weighted counts and Census projections.
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Appendix B
Description of the New York City, New York CMSA, and
Combined CM SA Samples
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Appendix B
Description of the New York City, New York CMSA, and
Combined CM SA Samples

For this report, two geographic areas including and surrounding New Y ork City (NYC
and the NY CMSA) were compared with a combined Consolidated Metropolitan Statistical Area
(C-CMSA).

NYC consists of five boroughs: Manhattan, Bronx, Queens, Brooklyn, and Staten Island.
A total of 1,367 and 1,688 respondents were in the NY C sample in 2000 and 2001, respectively.

The NY CM$A is a Census-defined area including and surrounding NY C. It includes the
five boroughs, the southeast corner of New Y ork State, northern New Jersey, southwest
Connecticut, and a small corner of eastern Pennsylvania. More specifically, the areaincludes the
following:

1 12 countiesin New Y ork (Dutchess, Nassau, Suffolk, Bronx, Kings, New
Y ork, Putnam, Queens, Richmond, Rockland, Westchester, and Orange)

! 14 countiesin New Jersey (Bergen, Passaic, Hudson, Hunterdon, Middlesex,
Somerset, Monmouth, Ocean, Essex, Morris, Sussex, Union, Warren, and
Mercer)

! 4 countiesin Connecticut (Fairfield, New Haven, parts of Middlesex, and
parts of Litchfield)

! 1 county in Pennsylvania (Pike)
The NY CMSA sample sizesin 2000 and 2001 were 3,532 and 4,113, respectively.

The C-CMSA sample consists of Los Angeles, Chicago, Detroit, and surrounding areas.
This sample includes the following Census-defined areas:

! LosAngeles: LosAngeles, Riverside, Orange County, CA CMSA
! Chicago: Chicago, Gary, Kenosha, IL-IN-WI CMSA

1 Detroit: Detroit, Ann Arbor, Flint, M| CMSA

The C-CMSA sample had 6,938 respondents in 2000 and 6,132 in 2001.
Table B.1 provides details on the 2000 and 2001 sample sizes.
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TableB.1 Sample Sizesfor New York City and Selected Geographic Areas, by Time
Period, Age Group, and Gender: 2000 and 2001

Time Period
2000 2000 2001 2001
Characteristic Quarters1-3 Quarter 4 Quarters1-3 Quarter 4
NYC
12 or older 1,085 282 1,047 641
12-17 337 81 349 221
18 or older 748 201 698 420
Males 500 146 489 314
Females 585 136 558 327
NY CMSA
12 or older 2,875 657 2,675 1,438
12-17 1,039 244 962 514
18 or older 1,836 413 1,713 924
Males 1,398 336 1,293 705
Females 1,477 321 1,382 733
C-CMSA
12 or older 5,436 1,502 4,464 1,668
12-17 2,059 642 1,447 563
18 or older 3,377 860 3,017 1,105
Males 2,632 735 2,104 811
Females 2,804 767 2,360 857

NYC = New York City
NY CMSA = New Y ork Consolidated Metropolitan Statistical Area.
C-CMSA = Combined Consolidated Metropolitan Statistical Areas of Los Angeles, Detroit, and Chicago.

Source: SAMHSA, Office of Applied Studies, National Household Survey on Drug Abuse, 2000 and 2001.

Census totals for the geographic areas analyzed in thisreport (NYC, NY CMSA, and the
C-CMSA) were developed by accessing 1999 county-level estimatesin the areas involved for
age and sex, with thel990 U.S. Census used as a base count (U.S. Bureau of the Census, 1992).
Data sets containing CM SA level data of interest from the Census and the NHSDA were merged
together by State and county codes. The estimates from this merged data set were then summed
and checked using Census metropolitan data (U.S. Bureau of the Census, 2000). State-level
adjustments were determined by applying adjustments used routinely in analyses of NHSDA
data to the merged data set. This adjustment was then applied to resulting estimates to determine
the civilian population estimates. These adjusted estimates were then summed by CMSA, age
group, and sex to determine the census control totals shown in Table B.2 and Table B.3 provides
Census totals.
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TableB.2 Censusand NHSDA Totals of Persons Aged 12 or Older in New York City and
Selected Geographic Areas, by Age Group and Gender

Characteristic CensusTotals' | Percent of Total | NHSDA Totals' | Percent of Total
NYC
12 or older 6,065,069 100.0 5,778,098 100.0
Males 2,807,362 46.3 2,715,928 47.0
12-17 277,770 4.6 280,565 49
18-25 359,679 5.9 419,706 7.3
26-34 502,277 8.3 515,388 8.9
3549 809,379 13.3 718,821 12.4
50 or older 858,258 14.2 781,448 135
Females 3,257,707 53.7 3,062,170 53.0
12-17 269,931 4.5 269,406 4.7
18-25 380,679 6.3 404,126 7.0
26-34 544,455 9.0 473,330 8.2
3549 902,677 14.9 947,511 16.4
50 or older 1,159,966 19.1 967,797 16.7
NY CMSA
12 or older 16,478,573 100.0 16,241,916 100.0
Males 7,805,032 47.4 7,760,105 47.8
12-17 782,737 4.8 824,975 51
18-25 945,916 5.7 966,125 5.9
26-34 1,268,996 7.7 1,231,606 7.6
3549 2,313,972 14.0 2,235,921 13.8
50 or older 2,493,410 15.1 2,501,478 154
Females 8,673,541 52.6 8,481,811 52.2
12-17 746,684 4.5 759,224 4.7
18-25 944,058 5.7 937,497 5.8
26-34 1,328,556 8.1 1,240,273 7.6
3549 2,486,240 15.1 2,566,628 15.8
50 or older 3,168,002 19.2 2,978,189 18.3
C-CMSA
12 or older 24,233,064 100.0 24,247,051 100.0
Males 11,820,384 48.8 11,859,098 48.9
12-17 1,301,102 5.4 1,327,824 55
18-25 1,723,240 7.1 1,613,052 6.7
26-34 2,072,423 8.6 1,946,808 8.0
3549 3,468,178 14.3 3,620,616 14.9
50 or older 3,255,441 134 3,350,798 138
Females 12,412,680 51.2 12,387,953 51.1
12-17 1,226,701 51 1,267,022 52
18-25 1,612,363 6.7 1,556,772 6.4
26-34 2,071,096 85 1,957,361 8.1
3549 3,547,089 14.6 3,538,775 14.6
50 or older 3,955,430 16.3 4,068,023 16.8

NYC = New York City; NY CMSA = New Y ork Consolidated Metropolitan Statistical Area; C-CMSA = Combined Consolidated Metropolitan Statistical Areas of Los

Angeles, Detroit, and Chicago.

* Census totals are based primarily on 1999 County Population Estimates; NHSDA totals are weighted annua averages from 2000 and 2001.

Source: U.S. Bureau of the Census, County Population Estimates, 1999, and other data. SAMHSA, Office of Applied Studies, NHSDA, 2000 and 2001.
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Table B.3 Census Totals of Persons Aged 12 or Older in New York City and Selected
Geographic Areas, by Age Group and Gender

Characteristic Census Totalst
NYC
12 or older 6,065,069
12-17 547,701
18 or older 5,517,368
Males 2,807,362
Females 3,257,707
NY CMSA
12 or older 16,478,573
12-17 1,529,421
18 or older 14,949,152
Males 7,805,032
Females 8,673,541
C-CMSA
12 or older 24,233,064
1217 2,527,803
18 or older 21,705,261
Males 11,820,384
Females 12,412,680

NYC = New York City
NY CMSA = New Y ork Consolidated Metropolitan Statistical Area.
C-CMSA = Combined Consolidated Metropolitan Statistical Areas of Los Angeles, Detroit, and Chicago.

! See Appendix C for an explanation of how totals were created.

Note: Census totals are shown to give a representation of population countsin these areas. However, these numbers

were not used for determining the percentage estimates for the analysis. Actual totals used in the estimation can be
found in Appendix C.

Source: U.S. Bureau of the Census, County Population Estimates by Age and Sex, 1999, and other Census-related data.
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Appendix C
Statistical Methods and Limitations of the Data

C.1 Target Population

An important limitation of NHSDA estimates of drug use prevalence is that they are
designed to describe only the target population of the survey (e.g., civilian, noninstitutionalized
persons aged 12 or older). Although this population includes almost 98 percent of the total U.S.
population aged 12 or older, it does exclude some important and unique subpopul ations who
may have very different drug-using patterns. The survey excludes active military personnel,
who have been shown to have significantly lower rates of illicit drug use (Bray et al., 1999).
Persons living in ingtitutional group quarters, such as prisons and residential drug treatment
centers, are not included in the NHSDA and have been shown in other surveys to have higher
rates of illicit drug use (Bray & Marsden, 1999). Also excluded are homeless persons not living
in ashelter on the survey date, another population shown to have higher than average rates of
illicit drug use.

C.2 Hypothesis Testing

Thisreport is concerned with the effects of the September 11 terrorist attacks on
substance use and other behavior in NY C and areas nearby.

Because the September 11 event occurred almost at the beginning of the fourth quarter of
2001, the impact of the event can be evaluated by comparing substance abuse and other
measures of behaviorsin the fourth quarter of 2001 with measures obtained in previous quarters.

A simple “pre-post” statistic is the difference between the level of ameasure in quarter 4
of 2001 and itslevel in quarters 1 to 3 of the same year.

While the simple pre-post statistic is not unreasonable, observed differences may be due
to seasonal variations in substance abuse, for example. To adjust for this seasonal variation,
similar pre-post statistics were calculated for an aggregate of three unaffected urban areas.
Definitions of the three geographic areas used in thisreport are given in Table C.1.
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Table C.1 Geographic AreasUsed in the Analysis

Area Abbreviation |Definition

New York City NYC New Y ork City (the five boroughs)

New York CMSA |[NYCMSA New Y ork—Northern New Jersey—Long Island,
NY-NJCT-PA CMSA

Combined CMSA (COMB LA: “Los Angeles-Riverside-Orange County, CA
CMSA”

Detroit: “Detroit=Ann Arbor—Flint, M| CMSA”

Chicago: “Chicago—Gary—Kenosha, IL-IN-WI CMSA”

C.21 Analytic Approach

Our focus was on the potential effects of the September 11 events on behavior in the New
York areain the fourth quarter of 2001. To be able to assess these effects, levels of drug use and
other behaviorsin that quarter, in NYC and in NY CMSA, were contrasted with levelsin other
time periods and/or with those levelsin other areas.

Table C.2 shows the areas and time periods involved. The area denoted by NY can be
either NYC or NYCMSA (see definitionsin Table C.1).

In Table C.2, and in the definitions of the test statistics below, Q indicates an estimate of
alevel of drug use or other behavior. The fourth quarter of 2001 in NY isindicated in boldface,
asthisiswhere the effect of interest lies.

Table C.2 Time Periods and Geographic Areas

2000 2001
Quarters 1-3 Quarter 4 Quarters 1-3 Quarter 4
NY Ql—3 NY Q4 NY Ql—3 NY Q4 NY
COM B Ql—B,COM B Q4,COM B Ql—B,COM B Q4,COM B

Thus, differences between Q, , and the other time periods and areas may be used to make
inference on the effects of interest.

We have assessed the September 11 effects by considering the following four contrasts:
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Within-Area Contrasts. The first test is asimple within-area, within-year pre-post
contrast. It isdefined by

Tl = Q4,Area,2001 - Ql—3,Area,2001

where Area= NYC, NYCMSA, or COMB.
The contrast T, may be deficient in confounding the September 11 and seasonality

effects. Thus, we have also used a within-area contrast, adjusted for seasonality, by subtracting
the estimated 2000 seasonality from T,. Thistest statistic is given by

T2 = I:Q4,Area,2001 - Q173,Area,2001:| - ':Q4,Area,2000 - Qlfs,Area,ZOOO] .

When T, isapplied to the NY areas, it compares the Q4 to Q1-3 differencesin 2001
(consisting of both seasonality and September 11 effect) with the Q4 to Q1-3 differencesin 2000
(consisting of seasonality alone).

Theideabehind T, may be expressed in the following representation: Assuming
(approximately) constant seasonality, this test statistic reflects the potential September 11 effect:

T, =[seasonality in 2001 + 9/11 effect] - [seasonality in 2000].

Thus, assuming seasonality did not change, T, estimates the September 11 effect.

Between-Area Contrasts. Pre-post within-year contrast, adjusted for seasonality by
subtracting the estimated seasonality in the combined CM SA:

T = | Qunvemsazoon ~ Quanvemsazoon | | Qucomsz0m ~ Qs comszom |-
Theideabehind T, is similar to that behind T,:
T, = [seasonality in NYCMSA + 9/11 effect] — [seasonality in COMB].
Thus, T, represents the September 11 effect when the following assumptions are made:

! If there was a September 11 effect, it wasonly in NYCMSA, not in COMB.
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! Seasonality in NYCMSA (apart from the September 11 effect), isthe samein
NYCMSA and in COMB.

Lastly, the seasonal effects may not be the same in the NY CMSA asthey arein COMB.
Further, the level of change (apart from a September 11 effect) from 2000 to 2001 may not be
the sameinthese areas. The last statistic, T,, does not need to make these assumptions. Itis,
however, more complex and involves al time periods crossed with geographic regions, as
depicted in Table C.3.

Table C.3 Classification of Estimatorsand Relationships Between Them

Within Year Between Y ear

Within Area — _
T= Q4'Afea‘2001 Q1*3'Afea!2001 T, = [Q4,Area,2001 - Q1—3,Area,2001:|

- I:Q4,Area,2000 - Ql—S,Area,ZOOO]

Between Area T = Q ~Q
3~ Q4,NYCMSA,2001 - Ql—3,NYCMSA,2001 T 4,NYCMSA, 2001 1-3,NYCMSA,2001
.=

- [Q4,COM B,2001 Q173,COM B,2001:| B [Q‘*,COM B.2001 Q1—31C0M B’2001:|

{I:Qél NYCMSA,2000 — Q1—3, NYCMSA,2000 :I}

- I:Q4,COM B,2000 Q1—3,COM B,2000 ]

The test is defined by

T4 = {I:Q4,NYCMSA,2001 - Ql—3,NYCMSA,2001:| - [Q4,covv| B,2001 Q1—3,COM B,2001:|}
o {I:Q4,NYCMSA,2000 o Q1—3,NYCMSA,2000:| o [Q4,c0|v| B,2000 Q173,COM B,2000 }}

C.2.2 Explanation

There arefour termsin T,. The difference between the first two terms consists of the
potential September 11 effect and the difference in the seasonality between NY CMSA and
COMB. The difference between the last two terms consists only of the differencein the
seasonality between NY CMSA and COMB. Thus, the difference in the seasonality cancels out,
leaving only the September 11 effect.
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Assume the following simplified model for the level of substance use:
Quarerareaver = Lveraren T Dt aren + 9/ LLEffECt (in NY) + survey yeer effect

where L is the seasonal effect.

isthelevel, and where SQ

Y ear,Area uarter,Area

Qanvemsa 2000 — Qranvemsa 2000 = unvomsa = Sianvemsa + /11 effect
Qanvemsa 2000 — Qranyemsa 2000 = ynvemsa = Sianvemsa
Qs.come 2000 — Qu-3come 2001 = Sycoms = Stacoms

Q4,COMB,2000 - Ql-S,COM B,2000 = S4,(.‘,OMB - S.L-3,COMB

By substituting these in the formula defining T,, we get the result that T, = September 11 effect.
Note that, in this case, it was not assumed that the seasonality effects were the same in both
regions, neither was it assumed that there was no survey year effect.

A few relationships exist between the four test statistics discussed above.

Test statistics T, and T, are related by
T, =T,(2001) — T, (2000).
Test statistics T, and T, arerelated by
T,=T,(NYCMSA) - T,(COMB).
Test statistics T; and T, are related by
T, =T (2001) - T,(2000).
Finally, test statistics T, and T, are related by
T,=T,(NYCMSA) -T,(COMB).

C.3 Sampling Error and Statistical Significance

The sampling error of an estimate is the error caused by the selection of a sample instead
of conducting a census of the population. Sampling error is reduced by selecting alarge sample
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and by using efficient sample design and estimation strategies, such as stratification, optimal
allocation, and ratio estimation.

With the use of probability sampling methodsin the NHSDA, it is possible to develop
estimates of sampling error from the survey data. These estimates have been calculated for all
prevalence estimates presented in this report using a Taylor series linearization approach that
takes into account the effects of the complex NHSDA design features. The sampling errors are
used to identify unreliable estimates and to test for the statistical significance of differences
between estimates.

C.3.1 Variance Estimation

Estimates of proportions, such as drug use prevalence rates, take the form of nonlinear
statistics where the variances cannot be expressed in closed form. Variance estimation for
nonlinear statistics is performed using afirst-order Taylor series approximation in RTI's
SUDAAN software package (Shah, Barnwell, & Bieler, 1996). The approximation is unbiased
for sufficiently large samples and has proven to be at least as accurate and less costly to
implement than its competitors, such as balanced repeated replication or jackknife methods (Rao
& Wu, 1985).

C.3.2 Statistical Significance of Differences

This section describes the methods used to compare the prevalence estimates in this
report. Customarily, the observed difference between estimates is evaluated in terms of its
statistical significance. “Statistical significance” refersto the probability that a difference as
large as that observed would occur due to random error in the estimates if there were no
differences in the prevalence rates for the population groups being compared. The significance
of observed differencesin thisreport is reported at the 0.05 level. When making comparisons
between, for example, the Q, ,q,; and Q.5 ,; €Stimates, one can test the null hypotheses (no
difference in the Q, 0, and Qy; ,00; VAlUeS) against the alternative hypothesis (thereis a
difference in these values) using the standard difference in proportions (or means) test expressed
as

PPy

Z= )
\/Var (p1) + var (pz) - 200v(p1,p2)

where p; = Q, 0 €Stimate, P, = Qy.5 490, EStimate, var (p,) = variance of Q, ,,,; estimate, var(p,)
= variance of Q.3 541, aNd cov(py,p,) = covariance between p, and p,.

Under the null hypothesis, Z is asymptotically distributed as a normal random variable.
Calculated values of Z can therefore be referred to as the unit normal distribution to determine
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the corresponding probability level (i.e., p value). Estimates of Z along with its p value were
calculated using RTI’s SUDAAN, using the analysis weights and accounting for the sample
design.

When making comparisons of estimates for different population